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Hccue^oBaHH^ opraHOB nyBCTB napa3HTH<j)opMHi>ix KJiemeu MeTo^aMH 3JieiapoHHOH 
MHKpocKonuH h 3JieKTpocj)H3HOJiorHH HauajiHCB b Pocchh b cepe^HHe 1970-x rr. no hhh- 
UnaTHBe n npn ynacTHH IO. C. EauauioBa. 063op HaKonjieHHtix c Toro BpeMeHH Maiepna- 
jiob no3BOJweT npocne^HTB nponeccti Mop<j)OJiorHHecKHX H3MeHeHHH b CTpoeHHH ochob- 
hbix cjio^chbix opraHOB (najiBnajiBHtiH h Tap3ajibHbiH opraHbi, opraH Tajuiepa, ma3a) h 
noKa3aTt TecHyio B3aHMOCBfl3b 3 bojiioiihh noncKosoro noBe^eHHH c SBOJircmHeii penenio- 
poB. 

K/uonesbie cjioea : Parasitiformes, ceHCopHtie opraHbi, noBe^eHHe. 


Bbi^aiomHHCH pocchhckhh 300Jior h napa3HTOJior B. H. EeKJieMHuieB b 
CBO eil H3BeCTHOH paGOTe «IIapa3HTH3M HJieHHCTOHOrHX Ha Ha3eMHbIX n03B0- 
HOHHblX, nyTH ero B03HHKH0BeHHfl» Bbl^eJlBJl 3 OCHOBHbIX MOMeHTa B CTaHOB- 
neHHH napa3HTH3Ma uJieHHCTOHorux. Bo-nepBbix, nepecTponica noBe^eHHB h 
cooTBeTCTByiomHe H3MeHeHH« b HepBHO-HyBCTBHTejibHOM annapaTe. Bo-bto- 
pbix, H3MeHeHHe CTOCOGOB npHHBTHB nHmH H H3MeHeHHe pOTOBbIX opraHOB. 
B-TpeTbHx, H 3 MeHeHHe xapaKTepa nHmeBapeHHB h cooTBeTCTByiomHe H 3 MeHe- 
hhb nHmeBapHTenbHoro TpaKTa (EeKJieMHuieB, 1951). 

riepBoe MecTO cpe^H npoueccoB, npHBOflflmHX k CTaHOBJieHHK) (a cne^OBa- 
TenbHO, h ^ajibHefimeMy pa3BHTHK>) napa3HTH3Ma y HJieHHCTOHonix, no npaBy 
OTBe^eHO OBOJHOUHOHHbiM H3MeHeHHBM HepBHO-uyBCTBHTejibHoro annapaTa h 
noBe^eHHB. IIpomeAmHe c MOMenra ny6jiHKau;HH otoh paGoTbi 60 JieT non- 
HOCTbio noziTBepziHJiH cnpaBe^JiHBOCTb npeflCTaBJieHHH EeKJieMHmeBa. 

Pa6oTbi, nocBnmeHHbie Hccne^OBaHHK) noBe^eHHB h Mop(|) 0 (|)yHKUHOHajib- 
hoh opraHH3auHH ceHcopHbix opraHOB y KJiemen, HauajiHCb b Pocchh Gnaro^a- 
pa aKTHBHOCTH IO. C. EanauiOBa. Hmchho eMy npHHafljie>KaT nepBbie pa6o™, 
nocBBmeHHbie HCCJie^OBaHHK) noBe^eHHB hkco^obbix KJiemen b npnpozie (Ea- 
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nauiOB, 1958, 1960). ,3,0 othx pa6oT npaKTHHecKH Bee HCCJieztOBaHmi noBe^e- 
hm npOBO^HJiHCb b jiaGopaTOpHbix ycnoBH^x (Mhpohob, 1939; Lees, 1948), 
hto He no3BOJUDio on,eHHBaTb peajibHyio npupo^Hyio ponb Tex hjih hhhx npo- 
ABJieHHH noBe^eHHecKoii aKTHBHOCTH. CaMaa nepBaa b MHpe paGoTa no 3JieKT- 
po(J)H3HOJiorHH KOHTaKTHbix xeMOpeu,enTOpOB y KnemeS TaK^ce GbiJia Bbinoji- 
HeHa TO. C. EauamoBbiM b coTpy^HHHecTBe c <])H3HOJioraMH H3 H30hE hm. Ce- 
neHOBa B. IT. HsaHOBbiM h A. M. HmaTbeBbiM (EauamoB h ztp., 1976). B otoh 
paGoTe MeTO^OM OTBezteHHfl ojieKTpnnecKHx noTeHtmajiOB ^encTBHJi ot ot- 
^ejibHbix ceHCHJui najibnaubHoro peijenTOpHoro opraHa KJiema Hyalomma cisi- 
aticum GbiJia BnepBbie HanpflMyio aoica3aHa BKycoBaa (jiyHKtmfl najibnajibHbix 
ceT; yAHBHTeubHbiM GbiJio to, hto TOJibKO nacTb BKycoBbix ceT pearHpOBajia Ha 
craHZjapTHbie BKycoBbie pa3flpa>KHTejiH. flajibHeiimHe HCCJieflOBaHHfl noKa3ajiH, 
hto ocTajibHbie ceTbi ynacTByiOT b peu.enu.HH reHHTajibHbix (jiepOMOHOB, b to 
BpeMfl eme coBepmeHHO HeH3BecTHbix (Sonenshine, 1991). 

HeflOCTaTOHHaa H3yneHHOCTb ceHCOpHbix opraHOB KJiemeii, nccjieAOBaHra 
KOTOpbix npaKTHnecKH 3amjiH b TynHK k KOHiiy 1960-x rr., oGbacmuiacb Hpe3- 
BblHailHO MeJIKHMH pa3MepaMH 3THX o6pa30BaHHH, B CBeTOBOH OnTHKe BbirJIfl- 
A^IUHX AOBOJIbHO OAHOOGpa3HO. Pa3JIHHHfl B CTpOeHHH peuenTOpOB, HX THnH3a- 
ItHfl, M0p(J)0(J)yHKU 1 H0HaJlbHbm aHaJIH3 CTaJIH B03M0flCHbI TOJibKO C BHe^peHHeM 
B 300JI0THHeCKHe HCCJie^OBaHHfl MeTO^OB OJieKTpOHHOH MHKpOCKOnHH. O^HH 
H3 nepBbix HCCJieAOBaHHH b MHpe b otom HanpaBJieHHH, nocBaineHHbie H3yne- 
hhk> rjiaBHoro nyBCTBHTejibHoro opraHa HKCO^on^Hbix KJiem;eH — opraHa Taji- 
jiepa, — TaK^ce npHHa^jieacaT K). C. Bajiamosy h coTpy^HHKaM ero JiaGopaTO- 
pHH (EajiamoB, JleoHOBHH, 1976, 1977, 1978, 1981). 

HccjieflOBaHHfl ceHCOpHbix opraHOB KJiemeS, BbinojiHeHHbie MeTO^aMH pac- 
TpOBOH H TpaHCMHCCHBHOH OJieKTpOHHOH MHKpOCKOnHH, ra30B0H XpOMaTOrpa- 
(|)hh h 3JieKTpo(J)H3HOJiorHH, h o^HOBpeMeHHoe H3yneHHe noBe^eHHM KJiemeH b 
jiaGopaTOpHH h b nojieBbix noBe^eHnecKHx OKcnepHMenrax ho3bojihjih npo- 
aHaJIH3HpOBaTb HeKOTOpbie OCHOBHbie TeH^eHIJiHH 3B0JlK>IJiH0HHbIX H3MeHeHHH 
ceHCOpHbix opraHOB h KOppejinpOBaHHoro noHCKOBoro noBe^eHra b OTp^me 
Parasitiformes. LkmpoGHbiH aHajiH3 TpeGyeT oneHb Gojibmoro oGbeMa nyGjin- 
Kail,HH. B ^aHHOH He 60 JlbIH 0 H CTaTbe aBTOp BblHyJKfleH OrpaHHHHTbC^ CCblJlKa- 
MH TOJibKO Ha HeKOTOpbie OCHOBHbie paGOTbl H o630pbI. 

Orpflfl Parasirtiformes npe^CTaBJieH b mhpoboh (J)ayHe TpeMJi ochobhmmh 
rpynnaMH KJiemeii, KOTOpbiM pa3HbiMH aBTOpaMH npHCBaHBaeTca pa3Hbiii paHr: 
HanGojiee o6ihhphoh rpynnoii Me30CTHTMaTHHecKHx hjih raMa30Bbix KJiemeii, 
HacHHTbiBaiomcH CBbime IOOOObh^ob (Mesostigmata hjih Gamasina); rpyn- 
noii MeTacTHTMaTHHecKHx hjih hkco^oh^hmx KJiemeii (Metastigmata hjih lxo- 
doidea), oGbe^HmiioiimH okojio 1000 bh^ob, a TaKiKe AsyMJi oneHb HeGoJibiiiH- 
mh rpynnaMH peztKHx KJiemeH-ceHOKOCijeB (Notostigmata hjih Opilioacarina) h 
KJiemen-rojiOTHp (Holothyrida) (Klompen et al., 2007; Klompen, 2010). Hkco- 
aOH^Hbie KJienm — oGjinrambie KpOBOCOCbi, BpeMeHHbie 3KTOnapa3HTbi c jxjih - 
TejibHbiM nmaHHeM (EajiamoB, 1982). Cpe^m raMa30Bbix KJiemeii Hap^my co 
CBoGo^HoacHBymHMH xHmHHKaMH h canpo(|)araMH HMeeTca orpoMHoe KOJinne- 
ctbo nocTOflHHbix 3KTonapa3HTOB h ^a)Ke 3H^onapa3HTOB, oGnraTejieH noJio- 
CTeH TeJia n03BOHOHHbIX. foJIOTHpbl H KJiemH-CeHOKOCU,bI, oGHTaTeJIH nOHBbl H 

no^CTHJiKH TponHnecKHx Jiecos, npe^CTaBJieHbi MeHee neM 30 bh^mh Ka^aa 
rpynna (Klompen, 2010; Bemardi etal., 2011). Hh noBezteHHe, hh CTpoeHHe 
opraHOB nyBCTB y npeflCTaBHTejieii jipyx nocjie^HHX rpynn He HCCJieztOBaHbi. 
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Bee H3yHeHHbie Hapa3HTH(J)opMHbie KJiemn o6jia#aK)T pa3BHTO0, cjiojkho 
yCTpOeHHOH H ^OCTaTOHHO COBepmeHHOH CeHCOpHOH CHCTeMOH, OCHOBy koto- 
pOH COCTaBJIHIOT CeHCHJIJIbl. CeHCHJIJIflpHblH THFI OpraHH3aU.HH C XapaKTepHOH 
RJin Hero OTHOCHTeJIbHOH He3aBHCHM0CTbK) OJieMeHTOB CHCTeMbI H COOTBeTCT- 
BeHHO njiacTHHHOCTbio nocuy^eHJi npea^anTau.HOHHOH ochoboh zuifl nepexo^a 
K KpOBOCOCaHHK) H napa3HTH3My H 4>OpMHpOBaHH» pa3H006pa3HbIX THnOB Ha- 
na^eHHA Ha xo3aeB (JleoHOBHH, 2005). 

CeHCHJiJibi o6pa3yK>T xeTOM (coBOKynHOCTb ceT) Tena h npH^aTKOB, a TaioKe 
cno)KHbie peu.enTOpHbie opraHbi Ha najibnax h nepe^HHx nanKax (opraH Tajuie- 
pa h Tap3ajibHbiii opraH). KpOMe toto, ocoGbie 6e3BOJiocKOBbie ceHCHjuibi pac- 
nonaraK)Tca b peacymux najibijax xejiHijep. Bcero y Kjiemeft oGHapyaceHO oko- 
jio 10 ocHOBHbix MOp(J)OTHnoB ceHCHJiJi 6 MO^ajibHOCTeH: MexaHOpeu.enTOpHbie, 
KOHTaKTHbie xeMOpeu.enTOpHbie, KOHTaKTHbie xeMO-MexaHOpeu.enTOpHbie, 060- 
HjrrejibHbie, TepMOpeuenTOpHbie h 2 THna KOM6uHHpOBaHHbix TepMO-xeMOpe- 
uenTOpHbix ceHCHJiJi. BHeiiiHjm (J)opMa KyTHKyjiapHbix OT^enoB ceHCHJiJi napa- 
3HTH(J)OpMHbIX KJieLUieH (b OTJIHHHe, HanpHMep, OT HaCeKOMbIX HJIH aKapH(J)OpM- 
Hbix KJieiueft) AOBOJibHO o^HOo6pa3Ha. KaK npaBHJio, oto xeTOHAHbie, 
TpHXOH^Hbie HJIH 6a3HKOHHHeCKHe CeTbl. OCHOBHbie OTJIHHHfl CeHCHJiJi KacaK)T- 
ch HajiHHHn h ycTpoiiCTBa nop h nojiocTeii b CTeHKax, a Taicace CTpoeHra nepH- 
c^epHuecKHx OTAejiOB ^emjpHTOB pemenTOpHbix HeiipOHOB. KpOMe ceHCHJiJi, y 
uacTH HKCO^OH^Hbix KJiemefi HMeiOTca raa3a. 

Y HKCOAOHAHbix KJiemeu cjiojkhbih opraH Tajuiepa o6pa30BaH HecKOJibKH- 
mh oiyjejiaMH — uacTb ceHCHJiJi HHKancyjiupOBaHa, Haxo^HTca b oco 6 om 
yrjiyGjieHHH — Kancyjie, cooGmaiomeficfl co cpe^oii npocTbiM OTBepCTHeM 
(Ixodinae), cjiojkhoh roorayTOH, H3pe3aHHOH hjih jionacTHoii y3KOH mejibio 
(Amblyomminae). KpOMe oGomrrejibHbix ceHCHJiJi, Ha #He Kancyjibi HHorjja 
HMeiOTCH HeceHCOpHbie BbipocTbi (njieoMOp(J)bi) (Amblyomminae) (BajiamoB, 
JleoHOBHH, 1981). y apracoBbix KJiemeii Kpbima Kancyjia o6pa30BaHa cjihbiuh- 
mhcji njieoMOp(J)aMH (EajiamoB, JleoHOBHH, 1977). y nac™ CTenHbix h nycTbrn- 
hmx bh^ob Amblyomminae b Kancyjie noflBJiiOTCJi )Kejie3bi, npocTbie h cjiojk- 
Hbie. Ilepe^ Kancyjioii opraHa Tajuiepa pacnojiaraeTCn KOMnaKTHaa nepe£Hflfl 
rpynna ceHCHJiJi, HHor^a pa3Memaiomaacfl b juvuce. y Me30CTHrMaTHHecKHX 
KJiemeH oGoHUTejibHbie, TepMOpeijenTOpHbie h KOHTaKTHbie xeMOpeuenTOpHbie 
ceHCHjuibi KOHijeHTpupyiOTCfl Ha Tap3ajibHOM HJieHHKe nepe^HHx ho r, ho Hmca- 
khx ^onojiHHTejibHbix CTpyKTyp HeceHCOpHOH npHpo^bi He o6pa3yeTca. 

Tonorpa(J)H5i ceHCHJiJi b cocTase opraHa Tajuiepa h Tap3ajibHoro opraHa, a 
TaK^ce (J)opMa KancyjiapHOH lu^jih, nepe^Hefi hmkh h HeKOTOpbix /jpyrax He- 
ceHCOpHbix CTpyKTyp Hpe3BbiHaiiHO CTa6HJibHbi b npe^ejiax BH#a. B uejiOM 
CTpoeHHe opraHa Tajuiepa BH^ocneu;H(J)HHHO, bo mhothx cjiyuanx no3BOJuieT 
onpe^ejinTb bh^m KJiemeii. 

IlajibnajibHbiH opraH yCTpoeH 6ojiee 0^H006pa3H0 — mjeHTHHHO y Bcex hk- 
co^obwx KJiem^H h TaKJKe o^HHaKOBO y OojibuiHHCTBa raMa3HH (ho HHane, ueM 
y HKCO^H#). CHJIbHan BHyTpHBH^OBaa H MeaCnOnyJI5HI.HOHHa5I H3MeHHHBOCTb 
xapaKTepHa ^jih najibnajibHoro opraHa HeKOTOpbix apracoBbix KJiemeS (Leo¬ 
novich, Dusbabek, 1991). 

OnTHMajibHoe oGecneueHue acH3He^eaTeJibHOCTH KJiema BbipajKaeToi b Ta- 
koh opraHH3au,HH ceHCOpHOH CHCTeMbi, npH KOTOpoS Run Kaac^oro KJiacca cht- 
HajiOB, HMeiomwx pemaiom^e 3HaueHHe jxjix ocymecTBJieHHn ochobhmx noBe- 
AeHHeCKHX aKTHBHOCTeil, pa3BHBaiOTCfl OJieMeHTbl, MaKCHMajIbHO B03M0)KHbIM 
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o6pa30M 3amnmeHHbie ot noMex, t. e. BOcnpHHHMaiomne hmchho ^aHHbra 
cnriiaji Ha (J)OHe ocTajibHbix. 3th 3JieMeHTbi MoryT BKjnonaTb Te hjih HHbie ot- 
Ztejibi opraHa Tajuiepa hjih Tap3ajibHoro KOMnjieKca, ranepTpo(J)HpOBaHHoe 
pa3BHTHe onpe^ejieHHbix thhob ceHcnjui, pa3BHTHe BcnoMoraTejibHbix cTpyK- 
Typ rjia3. Hmchho OBOJnoijHOHHbie npeo6pa30BaHHa MaKCHMajibHO noMexo- 
ycTOHHHBbix opraHOB nyBCTB jieacaT b ocHOBe noBe^eHHecKHx a^anTauHH h 
3BOJHOU.HH nOBe^eHra (JleOHOBHH, 2005). 3(J)(J)eKTHBH0CTb BOCnpHaTHa CHTHa- 
Jia 3aBHCHT OT ero (J)OpMbI, CTpOeHHa BOCnpHHHMaK)LU,HX CTpyKTyp (ceHCHJIJI H 
o6pa30BaHHbix Ha hx ochobc cjioacHbix opraHOB), h kocbchho — ot noBe^e- 
Hna, KOTOpoe onpezjejunoT ycjiOBHa OKpyacaiomeii cpe^H npH peu.enu.HH cnrHa- 
jia. noBe^eHHe oGecnenHBaeT nocroaHHoe npeGbisaHHe b Hope (y hh^hkojiob) 
hjih Ha noBepxHOCTH Tejia (y nocToaHHbix 3KTonapa3HTOB), hjih ace nona^aHHe 
KJiema b MecTa HanGojiee BepoaTHoii BCTpenn c npOKOpMHTejieM. riocjie^Hee 
oScTO^TejibCTBO ocoGeHHO BaacHO fljia KJiemeii, npOBO^amnx ocHOBHyio nacTb 
acH3HeHHoro ujiKJia bo BHeniHeH cpe^e, b KOTOpoft h nponcxo^HT noncK xo3an- 
Ha-npOKOpMHTejia, a nacro h nojiOBoro napTHepa (Ixodidae h Argasida H3 Me¬ 
tastigmata; Dermanyssoidea H3 Mesostigmata (Dowling, OConnor, 2010)). 
Cpe^H ^epMaHHCCOH^Hbix KJiemeii napa3HTH3M bo3hhk no MeHbiiieH Mepe 
8 pa3 He3aBHCHMO b pa3Hbix 3BOJiiouiHOHHbix jiHHHax KJiemeH (Dowling, OCon¬ 
nor, 2010). 

CTpyKTypa cnrnajia BRjiionaeT HecKOJibKO ochobhbix napaMeTpOB, TaKHx 
KaK MaKCHMajibHoe paccroaHHe, Ha KOTOpoe pacnpocTpaHaeTca cnmaji; cko- 
pocTb pacnpocTpaHeHHa h npOAOJiaarrejibHOCTb cnrHajia; jierKOCTb o6Hapyace- 
HHa CHraajia, a TaKace o6i>eM HHcjiopMaijHH h pacno3HaBaeMOCTb Ha (|)OHe 
rnyMa. OneBH^HO, hto b KOHKpeTHbix OKOJiorHnecKHx ycjiOBHax onTHMajibHoe 
coneTaHHe ojicmchtob CTpyKTypw 6yzteT HMeTb onpe^ejieHHbiH cnraaji (cnraa- 
jim), b to BpeMa KaK apyrne no o^HOMy hjih HecKOJibKHM napaMeTpaM CTpyKTy- 
pbi (paccToaHHe, CKOpocTb, pacno3HaBaeMOCTb h t. n.) 6yayr eMy ycTynaTb. 
Peu,enu,Ha onTHMajibHoro cnmajia onpe^ejiaeT pa3BHTHe noBe^eHnecKHx peaK- 
U.HH, npHBO^amnX K OBOJIIOUHOHHOMy CTaHOBJieHHK) TOTO HJIH HHOTO THna Ha- 
na^eHna (rHe3,ao-HOpOBbiH, nacTGnmHbiH no^CTeperaidiiiHH, nacTSHiijHbiH aK- 

THBHblH H Ztp.)- 

B HOpax npH nocToaHHOH TeMHOTe h OTHOCHTejibHO CTaOnjibHbix BJiaacHOCT- 
Hbix h TeMnepaTypHbix ycjiOBHax, r^e TeMnepaTypa cpeztbi name Bcero HHace 
TeMnepaTypbi Tejia xo3aHHa h OflHOBpeMeHHO npncyTCTByeT 3anax nocjiezme- 
ro, Hcxo^amnn ot ocTaBJieHHbix b Hope rnepCTH, nepbeB h t. n., onpeztejiaio- 
myio pojib, bh^hmo, nrpaiOT TeMnepaTypHbie cnmajibi, roBOpamne o noaBJie- 
hhh b Hope npOKOpMHTeJia, a TaKace cnrHaJibi 0Jib(J)aKT0pH0H npnpoztbi, hcxo- 
^amne ot xo3anHa, ho He coxpaHaiomneca b ero OTcyrcTBne (TaKne KaK CO 2 ). 
Y raMa30Bbix, HKeoztOBbix h apracoBbix KJiemeft, oGHTaTejien Hop, OTcyrcTBy- 
k)t rjia3a; b Tap3ajibHOM peuenTOpHOM opraHe CHJibHO pa3BHT KOMnjieKC Tep- 
MopeuenTOpHbix cchchjiji (JIcohobhh, 2008). B opraHe Tajuiepa HeKOTOpbix 
™e3^o-HopOBbix hkcozjhh ceHCHJiJibi «Kancyjibi» opraHa Tajniepa nacTo pacno- 
jiaraiOTca OTKpbiTO (He HHKancyjiHpOBaHbi), He Hyac^aacb b 3amnTe ot pe3KO 
MeHaiomnxca ycJiOBHH cpe#bi. TaK, hkco^obbih KJiem Ixodes aria, o6jiaztaio- 
mnii OTKpbiTOH Kancyjion opraHa Tajuiepa (EajiamoB, JleoHOBHH, 1978), paHee 
o6o3Hanajica KaK o6HTaTejib hthhbhx 6a3apOB (t. e. 6ojiee hjih MeHee OTKpbi- 
thx npocTpaHCTB). OztHaKo no3^Hee BbiacHHJiocb, hto b lOacHOM nojiymapHH 
3tot bujx napa3HTHpyeT Ha nHHrBHHax, npe^nonmaa BHztbi, ycTpaHBaiomne 
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HOpbi; 3thx KJiemeS nacTO HaxoAflT b cnyxosbix npoxoAax nTHu, (Stedt, 2009). 
HHTepecHO, hto Ha nTHHbHx 6a3apax CeBepHoro nojiymapHJi oth KJiemH napa- 
3HTHpyiOT Ha HHCTHKOBbix (Coulson et al., 2009), noAo6HO nHHrBHHaM, Be^y- 
hjhx nejiarHnecKHH o6pa3 jkh3hh h CBH3aHHbiM c cymefi TOJibKO b rHe3AOBOH 
nepHOA- Oahhm H3 ochobhbix npOKOpMHTejieii b 3thx 6HOTonax cuyacaT Tynn- 
kh, TaK^ce ycTpansaiomHe rae3Aa b HOpax. 

B OTKpbITbIX CTaiJHflX C CHJIbHO HarpeTOH nOBepXHOCTbK) 3eMJIH H CJia6o 
BbipaaceHHbiM hjih OTcyTCTByiomHM TpaBHHbiM noKpOBOM (nycTbma, nouynyc- 
TbiHfl) HanGojibrneS coBOKynHOCTbio npeHMymecTB no napaMeTpaM CTpyKTypbi 
oGna^aeT 3pHTejibHbiH cnraaji; 3HaneHHe TeMnepaTypHoro hjih ojib(|)aKTOpHoro 
CHmajiOB (nocjieAHero — H3-3a CHJibHbix HanpaBJieHHbix BBepx kohbckuhoh- 
hmx noTOKOB HarpeToro B03Ayxa, nperoiTCTByiomux pacnpocTpaHeHHio 3anaxa 
b npH3eMHOM cjioe, r^e HaxoAHTCfl KJiem) MajiocymecTBeHHO. Cootbctctbchho 
hkcoahabi c nacTGHmHbiM THnoM HanaAeHHH, aKTHBHbie npecjieAOBaTejiH, 06- 
jia^aiOT pa3BHTbiMH rjia3aMH, a AHCTaHTHbie xeMOpeuenTOpHbie opraHbi (opraH 
Tajuiepa) B3pocjibix KJiemefi CHaGaceHbi cjiojkhmmh acejie3aMH, npenaTCTByio- 
lljhmh noACbixaHHio Hemibix oGoHHTejibHbix ceHCHJiJi Kancyjibi (BajiamoB, Jle- 
ohobhh, 1978). KoMmieKCHaa noBeAeHHecKaa peaKUHfl aKTHBHbix npecjieAOBa- 
Tejieii BKJiiOHaeT ABHJKeHHe k jiioGoMy BHe3anHO noflBHBiiieMycji b nojie 3peHH*i 
KOHTpacTHOMy o6i>eKTy h 6ojiee no3AHee onpeAejieHHe ero npHroAHOCTH k 
KpOBOcocaHHio npH noMomH opraHOB Tajuiepa (JleoHOBHH, 2005; PoMaHeHKO, 
2011). npH 3tom jiHHHHOHHbie h HHM(J)ajibHbie CTa^HH pa3BHTH5i TaKHx npecjie- 
AOBaTejieft, KaK KJiemn pOAa Hyalomma , abjuhotca TnnHHHbiMH HHAHKOJiaMH, h 
peaKii,H5i B3pocjibix Ha KOHTpacTHbie npeAMeTbi, oGecnenHBaiomafl npecjieAOBa- 
TejibCKyio aKTHBHOCTb HMaro, npeACTaBJi^eT co6oh no cyra peaKumo HeraTHB- 
Horo (J)OTOTaKCHca, THnnHHyio rjm hhahkojiob. H3MeHeHHe (J)opMbi rjia3HOH 
jihh3m Ha c(J)epHHecKyK) nocjiyjKHJio ochoboh CTaHOBJieHH^ aKTHBHoro npecjie- 
AOBaHra, npH kotopom 3aTeMHeHHe h ocBemeHne (J)OTOpeuenTOpHbix KJieTOK 
rjia3a Bbi3biBaiOT ABHJKeHHe hjih noBOpOT KJiema, a nonaAaHne CBeTa b rjia3 ne- 
pe3 c(J)epHHecKyK) jiHH3y bo3mojkho tojibko c HanpaBJieHHfl rjiaBHOH onTHne- 
ckoh och rjia3a (JleoHOBHH, 2005). 

y oGHTaTejieii nojiyoTKpbiTbix CTaijHH (jiecocTenn h CTenn), b KOTOpbix 
ycjiOBra ocBemeHHOCTH He CTOJib HecTa6HJibHbi, KaK b jiecHbix CTaurax, ho b 
KOTOpbix rycToii TpaBAHOH noKpOB A^JiaeT HeB03M02CHbiM aKTHBHoe npecjieAO- 
BaHne (HanpHMep, y KJiemefi pOAa Dermacentor ), 3peHHe TaKace nrpaeT Ba)K- 
Heiimyio pojib npH onpeAejieHHH npOKOpMHTejw no 3aTeHeHHio CHA^mero Ha 
TpaBHHKe KJiema (PoMaHeHKO, 2011); rjia3Hbie jihh3bi y TaKHx KJiemeS He ccjie- 
pHHecKne, a njiocKHe. 3aTeHeHHe Bbi3biBaeT peaKUHio npHHATHfl no3bi aKTHBHo¬ 
ro o)KHAaHHfl, a He npecJieAOBaHHJi, nooTOMy onpeAeJieHHe tohhoto HanpaBJie- 
HHfl Ha HCTOHHHK 3aTeHeHHfl B ABHHOM CJiyHae HeCymeCTBeHHO. 

B 3aKpbiTbix JiecHbix CTaujuix HaH6ojiee BbiroA^H 0Jib<J)aKT0pHbiH cnrHaji 
(nocTOHHHO MeHHiomHecH ycjiOBHfl ocBemeHHOCTH h aHH30TponHbie TeMnepa- 
TypHbie ycjiOBHH, 3aBHCflnme ot yAaJieHHocTH KJiema ot Tex hjih hhhx Apesec- 
HblX HJIH KyCTapHHKOBbIX paCTeHHH, BJtaJKHOCTH nOHBbl, 3aTeHeHHOCTH H T. n.), 
ho He jiio6oh, a o6jiaAaiomHH bbicokoh JieTynecTbio, HH3KOMOJieKyjiflpHbiH, ot- 
jinnaiomuHCH Ha <J)OHe o6njibHbix h pa3Hoo6pa3Hbix 3anaxoB Jieca. CooTBeTCT- 
BeHHO naccHBHbie jiecHbie noACTeperaTejiH jiHineHbi raa3, OAnaKO b MecTax 
pacnojioaceHHH raa3 y hhx HMeeTca CKonjieHHfl (jiOTOpeuenTOpHbix kjictok (Jle- 
ohobhh, 2005). JiecHbie noACTeperaTejiH, TaKHe KaK Ixodes ricinas h /: persul- 
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catus , omymaiOT npn6jin)KeHHe xo3HHHa c paccTOJmnn ao 25 m (PoMaHemco, 
2011); y 3thx KJienjen b cocTase opraHa rannepa pa3BHBaiOTCfl ocoGbie «ahc- 
TaubHbie ceHCHJiJibi 6yropKa», OTjmnaiomHecfl oneHb KpynHbiMH pa3MepaMH h 
o6jia,aaK)mHe CBepXBbICOKOH HyBCTBHTeJIbHOCTbK) K HeKOTOpbIM KOMnOHeHTaM 
3anaxa rnepcTn MJieKonnTaiomHx — BauepouaKTcmaM n opTO-MeTHJi(|)eHOJiy 
(Leonovich, 2004). 

CTpoeHne ceHCopHbix CHCTeM Bcex coBpeMeHHbix hkcoaha y6e^HTejibHO 
CBH^eTejibCTByeT o tom, hto hx npe^KH HCTOpHnecKH AOJiroe BpeMJi npoBejin b 
noHBe hjm no^CTHJiKe. IlepHOA otot y npe^KOB Ixodoidea 6biJi HacTOJibKO ajih- 
TenbHbiM, hto npn BbixoAe Ha nacTGHiije (b OTKpbiTbie GnoTonbi) rna3a y hhx 
no^BHJiHCb de novo, a hx (J)OTopeuienTopHbie KJieTKH no CTpoeHnio HAeHTHHHbi 
He (J)OTOpeU,enTOpHbIM KJieTKaM npOHHX HJieHHCTOHOrHX, HO CXOAHbl C TaKOBbl- 
mh nnocKHx nepBen. Hajinnne (J)OTopeu,enTopHbix KJieTOK y 6e3rna3bix bhaob b 
MecTax, rae HaxoAflTca rna3a y bhaob, hmh o6jiaAaK)mHx, roBOpHT o tom, hto 
(J)opMHpOBaHHe Been rpynnbi H3HanajibHO 6buio CBA3aHHO c OTKTbiTbiMH 6hoto- 
naMH. y hcxoaho THe3AO-HopoBbix raMa30Bbix KJiemen He TOJibKO rna3, ho h 
HHKaKHx (J)OTOpeu,enTopHbix KJieTOK He HMeeTca. 

B y6e}KHmiax apracoBbix KJienjeii c 6onee CTa6HJibHbiMH no cpasHeHmo c 
BHeniHen epeAOn MHKpOKJIHMaTHHeCKHMH yCJlOBHJIMH n C[)OHOBbIM npHCyTCT- 
BneM 3anaxa (|)epoMOHa ocHOBHbiMH cnrHajiaMH, roBopamHMH o npncyTCTBnn 
no6jin30CTn npOKopMHTeji^, cjiyacaT 3anaxosbie HecTOHKne cnraajibi npOKOp- 
MHTejiH, a OCHOBHHM cnrHajibHbiM npH3HaKOM y6eflonn;a cjiyacnT (J>epOMOH 
CKonjieHra (Sonenshine, 2004; JleoHOBHH, 2005). CooTBeTCTBeHHO oth KJiemn 
xapaKTeproyiOTCfl HeoSbiHHbiM najibnajibHbiM opraHOM c pe3KO yBejinneHHbiM 
KOJinnecTBOM ceHcnjni, coAepjKaujHx peuenTopbi KOHTaKTHbix (jjepOMOHOB 
CKonjieHra. 

B TKaHJix n nojiocrax Tena xo3HHHa, rAe o6HTaiOT 3HAonapa3HTbi, ycjiOBna 
cpeAbi CTaGnjibHbi n nnnja nocTOHHHO AOCTynHa; CooTBeTCTBeHHO xeMO-, Tep- 
mo- n rnrpopeuenTOpHbie ceHCHJiJibi He HrpaiOT CKOJibKO-Hn6yAt> 3HannTejib- 
Hoh pojin n peAyunpyiOTca (HanpHMep, y 3HAonapa3HTHHecKnx Neonyssus, 
Mesonyssus n Pneumonyssus) (Leonovich, Stanyukovich, 2011; JleoHOBnn, J\u- 
mob, 2012). B 3HannTejibHOH Mepe oto KacaeTca h nocTO^HHbix 3KTonapa3HTOB 
n3 nncjia raMa30Bbix KJiemeii, h oahoxo3^hhhbix hkcoaha, y KOTOpbix hhm^h 
n B3pocjibie KJienjn jihhjhot Ha xo3JiHHe (HeKOTopbie nepTbi peAyKunn Kancyjibi 
opraHa Tajuiepa bhahh y B3pocjibix Boophilns). 

rioBeAeHne KJiemeii CTpyKTypHpOBaHO h mojkct 6biTb npeACTaBjieHO b 
BHAe KOMGnHaunn 3JieMeHTapHbix noBeAeHnecKHx aktob (JleoHOBnn, 2005; 
PoMaHeHKo, 2011). HccjieAOBaHHfl noBeAeHHJi aP030(|)hji no3BOJinjin npoAe- 
MOHCTpnpoBaTb HaJinnne reHOB, onpeAeJifliomHx 3JieMeHTapHbie noBeAeHne- 
CKne aKTbi (Piexoto, 2002); takhm o6pa30M, h noBeAeHne KJienjen cnoco6HO 
Ha KOM6nHaTopHbie n HHbie reHeTHnecKHe nepeerpoiiKH. CoBpeMeHHbie (jjeHO- 
reHeTHKn paccMaTpnBaiOT noBeAeHHe KaK npe3BbinaHHO njiacTHHHbin acneKT 
(J>eHOTnna opraHH3Ma. TeHeTHnecKHe HccJieAOBaHna noKa3ajin, hto noBeAe- 
HHe, onpeAejiHioinee Bbi6op 6noTona (habitat choice) n nonoBoro napTHepa, 
HMeeT oco6oe BJinaHne Ha reHeTHKy nonyjiflijHH. TaKoe noBeAeHne bo3achct- 
ByeT Ha Koppejmunn MeacAy aJiJieJWMH pa3Hbix JioKycoB n npnBOAHT k noflBJie- 
hhk) hobmx reHeTnnecKHx KOBapHaHC 3a cneT pa36ajiaHcnpoBKn cuenneHna 
npn 3 HaKOB (Arnold, 1992). TaKHM o6pa30M, noBeAeHne motkqt bboahtb or- 
paHnneHHH Ha HanpaBjieHHfl 3BOJnou;HOHHoro pa3BHTHfl Mop^OJiornnecKHx 
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CTpyKTyp, co3AaBaa K0M6HHauHH, npeHMymecTBeHHO 3aKpenjiaeMbie b nony- 

JIHAHH. 

MaKpOH3MeHeHra ceHCOpHoii chctcmbi napa3HTH(J)opMHbix Knemefi b icane- 
CTBe OAHoro m cymecTBeHHbix komiiohchtob BKJHonaiOT H3MeHeHra Tonorpa- 
(J)HH CeHCHJIJI, HHKaK He CBH3aHHOH C 3KOJIOrHHeCKHMH XapaKTepHCTHKaMH 
bhaob, ho OTpa^Kaiomen (J)HJioreHeTHHecKHe OTHomemni ucyKjiy hhmh. HacTO 
Ha6op ceHCHJui (b cocTaBe Tap3anbHoro opraHa Me30crarMaT hjih nepeAHen 
rpynnbi ceHCHJui opraHa Tajuiepa hkcoaha) hachthhch, a Tonorpa(J)ra hx co- 
BepmeHHO pa3JiHHHa (JleoHOBHH, 2005). Oaho h3 bo3mo^chmx oGbHCHeHHH 
3Toro (J>eHOMeHa mm bhahm b CABHre MOMeHTa CTapTa MOp(J>oreHe3a cchchjiji c 
6onee KOpOTKOH 3bojik>u,hohhoh HCTOpHeii Ha 6ojiee paHHne cpOKH, a TaioKe b 
SnoKHpOBKe MOp(J)oreHe3a Ha pa3Hbix ero CTaAHnx y pa3Hbix bhaob (Belozerov, 
Leonovich, 1995). OnpeAeJieHHyio JiHMHTHposaHHOCTb B03M0)KHbix nyTen pa3- 

BHTHfl M05KH0 o6l>flCHHTb, C OAHOH CTOpOHbl, CHanaJia CJiynaHHblM, a nOTOM 3a- 
KpenneHHbiM otGopom BbinaAeHHeM oahoh h3 CTaAHH pa3BHi™ toh ceHCHJuibi, 
KOTOpaa He noABep^ceHa 3Bomou;HOHHOMy npeccy, a c Apyroii — orpaHHneHH- 
MH, HaJIO)KeHHbIMH C(J)OpMHpOBaBIHHMCfl nOBeACHHeM, TpeGyiOLAHM COBep- 
meHHO ocoGbix peijenTOpOB, HeoGxoAHMbix rjix ycneniHoro 3aBepmeHHH )kh 3- 
HeHHoro u,HKJia. 
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THE MAIN EVOLUTIONARY TRENDS IN SENSORY ORGANS 
AND QUESTING BEHAVIOR OF PARASITIFORM TICKS AND MITES 

(PARASITIFORMES) 

S. A. Leonovich 

Key words : Parasitiformes, sensory organs, behavior. 

SUMMARY 

Studies of sensory organs in parasitiform mites by methods of scanning and transmit¬ 
ting electron microscopy and electrophysiology in Russia were initiated by Yu. S. Balas¬ 
hov. A review of the material accumulated since that time allows revealing the main trends 
in evolution of the morphology the main complicated sense organs (the Haller’s organ, 
palpal and tarsal organs, and eyes). Tight correlation between the evolution of the questing 
behavior and of sensory organs was demonstrated. 
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